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doi:10.1016/j.kjms.2010.10.001Abstract The objective of this study was to show the feasibility of laparoendoscopic single-site
surgery (LESS) by comparing the surgical outcomes and postoperative pain of LESS with conven-
tional laparoscopic surgery (CLS) for gynecologic adnexal tumor. This is a prospective caseecontrol
study. We enrolled 33 patientsdone in 18 patients for LESS and the other in 15 patients for
CLSdwho were diagnosed with evident adnexal tumor consecutively from September 2009 to
February 2010 and were performed by a single surgeon. In LESS, all procedures were performed
successfully without any case of conversion to CLS. There were no differences in the demographic
characteristics between the two groups. The pathological findings were similar in both groups;
amucinous cystadenomawas themost commonpathological feature.Themost commonoperative
type performed was cystectomy (22/33, 66%). There were no differences between the LESS and
CLS groups in median operation time (62.8 minute vs. 51.3 minutes, pZ 0.073); estimated blood
loss during operation (100 mL vs. 128 mL, pZ 0.068); and postoperative pain intensity measured
by visual analog scale. There were no major complications in either group, including operative
wound complications. Our study suggested that LESS for adnexal tumor is a feasible surgical tech-
nique through the comparable data of the surgical outcomes and postoperative pain outcomes.
Copyright ª 2011, Elsevier Taiwan LLC. All rights reserved.of Obstetrics and Gynecology, Ulsan University Hospital, University of Ulsan College of Medicine, 290-
682-714.
il.net (Y.-S. Kwon).
vier Taiwan LLC. All rights reserved.
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Over the last few years, both advances in medical scientific
technology and increases in patient knowledge and demand
have led to the rapid development of methods used to
perform minimally invasive surgery. It has been well estab-
lished that laparoscopic surgery is a better alternative to
traditional open abdominal surgery because it involves less
operative trauma and a shorter operative time, with
accordingly less morbidity and faster recovery, in addition to
reduced pain and, thus, less use of analgesics. Finally,
laparoscopic surgery produces better cosmesis. By exten-
sion, in an effort to reduce the number of port incisions
rendered, the standard four-port surgery was substituted
with three or two and, finally, one port [laparoendoscopic
single-site surgery (LESS)]. It is not surprising that surgeons
were eager to apply the minimally invasive surgical tech-
niques of LESS to various subjects with specific risks, such as
children, cancer patients, and even pregnant woman [1e3].
However, the superiority of LESS over CLS in total surgical
outcomes has not yet been truly verified. There has been
much speculation that, with fewer incisions made, more
advantages will be achieved. LESS is presumed to have
potential advantages arising from lower incidences of port
site infection, bleeding, and subcutaneous emphysema,
resulting in faster recovery and lower morbidity, than those
achieved with conventional laparoscopic surgery (CLS), and
with a nearly completely hidden surgical scar. Most recently,
a growing body of articles has been published to support the
fact that LESS may be as feasible and safe a technique as CLS
[4,5]. In addition to the operative outcomes, it is important
to document comparable data for LESS versus CLS regarding
postoperative care. To address this issue, we conducted this
study to compare surgical outcomes and postoperative pain
outcomes between LESS and CLS patients.
Materials and methods
Patients
Subjects who were diagnosed as having an evident adnexal
tumor between September 2009 and February 2010 at Cheil
General Hospital and Women’s Healthcare Center were
eligible to be enrolled in our prospective comparative
study. Inclusion criteria were as follows: (1) age less than 70
years, (2) American Society of Anesthesiology Class 1 or 2,
and (3) providing written informed consent. Exclusion
criteria were as follows: (1) suspicion of malignant adnexal
tumor; (2) emergent surgery for various causes, such as
torsion, rupture, or acute pain; and (3) coexistence with
other surgeries, such as uterine myomectomy. Eventually,
33 patients met the criteria and were assigned randomly to
alternate surgeries of LESS (nZ 18) and CLS (nZ 15). All
procedures were completed after International Review
Board approval by a single surgeon who was experienced in
laparoscopic surgery.
Operative technique
All interventions, including surgical procedures, anesthetic
methods, and even instruments used, were the samebetween the two groups, with the exception of only one
difference, the number and sizes of port incisions. In both
groups, patients were placed in the lithotomic position, and
then, a 10-mm vertical incision was made within the
umbilicus. Through this incision, a 10-mm port was placed
for pneumoperitoneum, which was obtained with carbon
dioxide (CO2) until 12 mmHg intra-abdominal pressure was
achieved.
Regarding the LESS approach, the surgeon stood on the left
side of the patient, and the first assistant stood on the oppo-
site side. The second assistant was seated between the
patient’s legs and he or she manipulated the uterine elevator
to obtain adequate visualization of the pelvis. A 2-cm vertical
incision was made within the umbilicus with the open Hasson
technique at the beginning of the operation to open the
abdominal cavity. The single-port device was inserted tran-
sumbilically into thewoundopening. After the insertion of the
homemade single-port device, three 5-mm trocars and one
10-mm trocar were inserted through the resected fingertip of
the surgical glove and tied with 7-0 silk ligatures to prevent
CO2 leakage. The 10-mm trocar was used for CO2 gas insuf-
flation and smoke ventilation. The pneumoperitoneum was
maintained at the level of 12 mmHg. Once pneumo-
peritoneum was achieved, the surgical glove formed an
airtight seal, and no leakage of CO2 gas from the connected
portionswas noted. Pelvic visualizationwas obtainedwitha 5-
mm, 0-degree laparoscope (Panoview; Richard Wolf GMBH,
Knittlingen, Germany) inserted through the 5-mm port.
The overall procedures performed in this study were
similar to those performed in CLS using conventional lapa-
roscopic instruments. Extraction of the adnexal tumor
specimens was achieved through the umbilicus using an
endo-bag inserted into the 10-mm port of the trocar. After
finishing the procedures, the single-port devicewas removed
from the umbilical incision, and the umbilical peritoneum
and fascia were approximated and closed with a 2-0 vicryl
suture. The skin was approximated with rapid 4-0 vicryl, and
a simple dressing was sufficient to restore the natural
umbilicus.
In the CLS approach, four incisions were made, including
a 12-mm port for the laparoscope within the umbilicus and
an additional three 5-mm ports in the right and left lower
abdomen and suprapubic areas. The operator used the left
lateral and suprapubic ports, the first assistant handled the
right lateral port and laparoscope, and the second assistant
controlled the uterine manipulator. The excised specimen
was retrieved by extension of the right lateral incision to
10 mm for use of the EndoPouch (Ethicon Endo-Surgery,
Cincinnati, OH, USA). All other procedures were identical to
those of LESS.
In this series, we evaluated various parameters,
including resumption of ambulation, defined as the time
interval from the end of surgery to first slow walking, and
resumption of bowel movement, defined as time interval
from the end of surgery to first passage of gas. Post-
operative pain control was not performed routinely but
selectively. If a patient complained of severe pain greater
than a score of 4 on a visual analog scale (VAS), we
injected 30 mg ketorolac intravenously and checked the
number of patients who wanted such rescue analgesics.
The resting pain was registered at 1, 6, 12, 24, and 48
hours postoperatively using a VAS, with a 10-cm vertical
Table 1 Demographic characteristics
Characteristics LESS (nZ 18) CLS (nZ 15) p
Age (yr) 38.4 (21.1e67.4) 37.9 (26.7e60.2) 0.971
Nulliparity 7 (38.9) 7 (46.7) 0.640
Body mass index (kg/m2) 23.7 (20e44.6) 22.9 (19.4e29.6) 0.772
History of abdominal surgery 6 (33.3) 6 (40) 0.602
Laparoscopic surgery 2 (11.1) 0
Laparotomy 4 (22.2) 6 (40)
Data are presented as the median (range) or n (%).
CLSZ conventional laparoscopic surgery; LESSZ laparoendoscopic single-site surgery.
Gynecologic laparoendoscopic single-site surgery 93score ranging from “no pain” (score 0) to “worst possible
pain” (score 10).
Statistical analysis was performed using SPSS version
12.0 (SPSS, Inc., Chicago, IL, USA). Comparisons between
groups were performed with Student t test for continuous
data and c2 analyses, including Fischer’s exact test, for
nominal data. Statistical significance was set at p< 0.05,
and all reported p values were two sided.
Results
No significant differences in the basic characteristics of
the patients, including median age, body mass index, rate of
nulliparity, and history of abdominal surgery, were observed
between the LESS and CLS groups (Table 1). In addition,
median tumor size; bilaterality of tumors; type of surgery
performed; and pathological diagnoses, even including
ovarian endometriosis, were similar in both groups (Table
2). The mean estimated amount of blood loss during oper-
ations; operative time; hemoglobin decline at postoperative
Day 1; and other parameters, such as length of hospital stay
and resumption of ambulation and bowel movement, were
also comparable between the two groups (Table 3).
No significant differences in mean VAS scores were found
at each time of evaluation. Similarly, the number ofTable 2 Surgical and pathological comparisons between LESS a
Surgical and pathological findings LESS (nZ 1
Maximal diameter of tumor (mm) 83 (10e200
Bilaterality of tumor 2 (11.1)
Type of surgery
Cystectomy 11 (61.1)
Salpingoophorectomy 5 (27.8)
Salpingectomy 2 (11.1)
Additional adhesiolysis 2 (11.1)
Pathology
Mucinous cystadenoma 5 (27.8)
Mature cystic teratoma 4 (22.2)
Endometrioma 4 (22.2)
Serous cystadenoma 2 (11.1)
Paratubal cyst 1 (5.6)
Hydrosalpinx 1 (5.6)
Tubal pregnancy 1 (5.6)
Others 0
Data are presented as the median (range) or n (%).
CLSZ conventional laparoscopic surgery; LESSZ laparoendoscopic sipatients who required analgesics (ketorolac; ketorolac d
Tarasyn (Roche Co., Korea)) within 48 hours after surgery
was not different between the two groups. The develop-
ment of nausea and vomiting was distributed equally as
well.
Postoperatively, no major complications, namely, injury
of urinary tract, intestine, vessels or postoperative hemo-
peritoneum, occurred during a median follow-up period of
6 months (range, 4e9 months). However, the seven cases of
postoperative febrile condition developed in only the LESS
group, which were mild fever (less than 38C). No cases of
LESS required conversion to CLS nor were there any
instances of CLS converted to open surgery.
Discussion
In its earlier days, LESS was expected to be more profitable
than CLS in considerable literatures because less and
smaller incision was thought to allow for lower morbidity,
faster recovery, and less pain [6e8]. However, recently,
a few investigators found that LESS had similar outcomes to
CLS with regard to hospital stay and resumption of oral
intake [5,9,10], and that result is consistent with ours.
Specifically, our report is of special interest in evalu-
ating postoperative pain scores and recovery. Innd CLS
8) CLS (nZ 15) p
) 64 (20e120) 0.445
3 (20) 0.478
0.843
10 (66.7)
4 (26.7)
1 (6.7)
5 (33.3)
0.224
3 (20.0)
3 (20.0)
3 (20.0)
2 (13.3)
0
0
0
4 (26.7)
ngle-site surgery.
Table 3 Intraoperative and postoperative comparisons between LESS and CLS
Outcomes LESS (nZ 18) CLS (nZ 15) p
Blood loss (mL) 100 (50e200) 128 (50e200) 0.068
Operative time (min) 62.8 (40e110) 51.3 (25e90) 0.073
Length of hospital stay (d) 2.1 (1e4) 2.1 (1e4) 0.749
Hemoglobin decline (mg/dL) at
postoperative Day 1
1.66 (0e3.5) 2.16 (1.1e3.3) 0.169
Resumption of first ambulation (min) 183 (90e270) 171 (60e330) 0.60
Resumption of bowel movement (min) 1,205 (540e1,800) 1,174 (420e1,950) 0.848
Nausea within 48 hr 12 (66.7) 7 (46.7) 0.247
Vomiting within 48 hr 2 (11.1) 0
Mean VAS score on resting
1 hr later 5.11 3.72 0.109
6 hr later 3.88 3.47 0.554
12 hr later 3.27 3.40 0.868
24 hr later 2.39 1.94 0.375
48 hr later 1.02 0.68 0.134
Need for analgesic within 48 hr 5 (27.8) 4 (26.7) 0.845
Data are presented as the mean (range) or n (%).
CLSZ conventional laparoscopic surgery; LESSZ laparoendoscopic single-site surgery; VAS = visual analog scale.
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that LESS gave rise to less pain than CLS in adrenalec-
tomy. However, they assessed pain intensity simply by the
duration of patient-controlled anesthesia and not
admitted criterion, such as pain scores, including VAS. In
another article, the author compared the VAS scores
between LESS and CLS in laparoscopy-assisted vaginal
hysterectomy and described reduced pain with LESS
compared with that with CLS [10]. However, in that study,
they pointed out that analgesic request as an important
confounding factor was not considered. In the first
randomized controlled study, Tsimoyiannis et al. reported
that LESS was associated with similar level of nausea and
vomiting but with lesser pain than that with CLS in
cholecystectomy [11]. This effect is presumably attributed
to ancillary trocars placed near the hemidiaphragmatic
peritoneum in cholecystectomy, which could subsequently
increase phrenic irritation and shoulder pain. LESS,
without the ancillary port, would thereby result in less
pain than CLS performed with multiports. However, in
gynecologic surgery, ancillary trocars are placed in
different places, mainly the lower abdomen; hence, it
may produce a different result. This point makes us think
that less pain from fewer incisions may not be an absolute
rule. However, in the present study, we detected a tech-
nical bias, which is relevant to the residual gas amount in
the abdominal cavity. Even if we remove intraperitoneal
gas as much as possible in both groups, at the time of
closing the incision, we lift up the abdominal wall to
avoid bowel herniation to a relatively larger umbilical
incision in LESS than in CLS. At that time, air might flow
into the abdominal cavity, contributing to pain.
Several authors indicated technical difficulties and
subsequent prolongation of operative time as a drawback of
LESS [10,11]. However, in our opinion, these problems may
be resolved fully with a surgeon’s proficiency and accu-
mulating experiences. In our study, there was no significant
difference in operative time, and all procedures werecarried out successfully without any complication or
conversion to CLS. In general, the rate of conversion from
LESS to CLS varies from 2.7% to 12.5% [12,13], and the main
causes of failure in LESS are reported to be severe
abdominal adhesion, malignant pathology confirmed during
operation, and uncontrolled bleeding. Accordingly, we feel
that careful examination and accurate diagnosis preoper-
atively are also paramount.
However, our case series does have certain limitations.
Because of the surgeon’s increasing experience with LESS
for adnexal tumors toward the end of the study period, the
surgeon may have adapted himself to new surgical proce-
dures. In addition, the sample size was small.
In conclusion, we could consider that LESS for adnexal
tumor is a feasible surgical technique through the compa-
rable data of the surgical outcomes and postoperative pain
outcomes. In future, we plan to conduct a prospective
randomized study on the patients’ satisfaction levels with
regard to cosmesis to achieve superior aspects of LESS over
those of a conventional procedure.References
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